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I. Introduction
Financial integration is a key goal of the Single Market Programme within the European Union (EU), where it is expected to aid allocative efficiency and the efficacy of monetary and fiscal policy, 1 allowing sovereign debt to be financed at a minimum cost and assisting the even transmission of monetary policy across the Euro area. Baele et al. (2004) measure the state of financial integration in the Euro area, for five classes of asset: money, government bonds, corporate bonds, credit and equity. Their measures are based on the idea that full integration is achieved when all participants in financial markets face the same rules and have equal access to the services provided by financial intermediation. Operationally, this means that the return or yield on equivalent assets in different countries should be driven by common factors, and be relatively immune to local shocks. International stock markets sharing a common trend will be perfectly correlated over long horizons, thus implying that there are no gains to be made from international portfolio diversification (von Furstenberg and Jeon, 1989) . Full-stock market integration would imply that risk-adjusted stock returns denominated in a common * Corresponding author. E-mail: sean.holly@econ.cam.ac.uk 1 The major institutional driving force for financial integration is the Financial Services Action Plan drawn up as part of the Lisbon Agreement in 2000. 2 Moreover, Corhay et al. (1993) found a common stochastic trend among five major European stock markets over the period 1975 to 1991. Rangvid (2001) identified an increasing number of cointegrating relationships between European stock markets in the last three decades and concluded that these markets have experienced a process of convergence.
currency are equal in all countries. Consequently, economic interdependence among a group of countries may emerge as an additional explanatory factor: common stochastic trends in stock markets of those countries potentially mirror their economic fundamentals that are related significantly with one another. Kasa (1992) provided one of the first studies -using cointegration methods -that examined whether there are long-run benefits from international equity diversification. The results indicated the presence of a single-common trend driving stock markets in a number of major economies. 2 Equity markets provide a demanding setting for testing financial integration. Unlike, say, gilts and a short-term money, equities are securities written on complex real assets and the fundamentals of the real economy -growth rates, labour costs, competitiveness and institutional setting including taxation -may also display different degrees of secular convergence and will reflect different sectoral compositions. Observationally, a confounding factor is that some equity markets are dominated, in value terms, by foreign companies to which they have given a listing (for example, London and Amsterdam), and in all markets some firms are multinational, embodying the performance of overseas real assets.
While the adoption of a common currency may aid financial integration by eliminating currency risk, the removal of institutional and legal barriers, the liberalization of global financial markets and increasing levels of cross-border merger and acquisition activity are also likely to increase financial integration. The literature 3 suggests that developed equity markets worldwide, including the major European markets, are now highly integrated. But the evidence of financial integration in some of the smaller European equity markets is more mixed. Here, idiosyncratic factors still play a significant role for stock prices. Worthington et al. (2003) find that the 'Euro-11' equity markets -the euro markets excluding Greece -are highly integrated, but find that the process of long-term integration is unaffected by the actual transition to the euro, and is indicative of the decade-long process of economic convergence following from the 1992 Maastricht Treaty. Furthermore, they find that the level of financial integration within non-euro participating Member States and non-EU members has also increased over this period, especially for the period after the introduction of the single currency.
In this article, we re-examine the convergence in equity markets in the EU using a much more powerful econometric methodology than hitherto that captures convergence while allowing for a wide range of possible time paths, and for heterogeneity across countries. The model from Phillips and Sul (2007) has both common and individual specific components, and is formulated as a nonlinear time-varying factor model. The time-varying formulation is particularly suitable for our analysis as the integration process proceeds at different speeds and to different extents in different countries.
Our tests reject the hypothesis of overall convergence in the equity markets we considered. These results are perhaps not surprising in the context of the whole of the EU, in which a number of members have only been in the EU from a comparatively short space of time. However, we find a lack of overall convergence even when the analysis is restricted to the countries in the Euro area.
Arguably, global convergence reflects too narrow a definition of integration. It requires that, normalized for an initial period, equity markets will converge to the same stochastic process asymptotically. In the language of the cointegration literature, this requires not only the presence of a single common factor, or N − 1 cointegrating relations (asymptotically), but also that these cointegrating relations are of the form (1,−1). Therefore, we also test the weaker requirement that there is convergence in clusters. Empirically, there are three distinct clusters among the members of the EU: (1) those stock markets that outperform the EU average, which are predominantly the new markets; (2) those equity markets that are concentrated around the average for the European economy as a whole; (3) mature markets (mostly Economic and Monetary Union; EMU). The fastest growing economies also have the fastest growing equity markets, and the slowest growing economies the slowest growth in equity markets. This is consistent with Lence and Falk (2005) , who show using a simple dynamic general equilibrium asset pricing model, that the process of financial integration depends on fundamental similarities in technology, preferences and endowments among countries. 4 In order to control for the effect of different market compositions (Heston and Rouwenhorst, 1994; Dutt and Mihov, 2008) , we also report the results for more disaggregated indices at the sectoral level.
These results confirm what we find for the aggregate equity markets.
The article is organized as follows. Section 2 describes the methodology used in the article and relates it to the analysis of cointegration. Section 3 details the data used in the analysis. Section 4 presents the empirical results and relates them to the existing literature on financial market integration. Section 5 concludes. The appendix considers the relationship between market efficiency, financial integration and cointegration.
II. Econometric Framework
Models with a time-varying factor structure have been popular for some time in finance. Most of the empirical literature focuses on the return and a standard exercise is to decompose the return into its aggregate and idiosyncratic component. Our interest, however, is in long-run convergence, so we analyse the level rather than the change in stock prices. Stock prices as returns have a standard common factor representation, the main difference lies in the fact that here at least one of the fundamentals is a common trend driving the long-run component of stock prices. For instance, Menzly et al. (2002) develop a general equilibrium model where asset prices are given by a linear function of a stochastic trend in dividends plus a second term that reflects deviations from this trend. Cointegration and common stochastic trends in international stock markets imply that the long-run paths of stock market prices in these markets are driven by some shared economic growth factors underlying earnings and dividends (Crowder and Wohar, 1998) . Essentially, there are fewer assets available to investors than a simple count of the number of markets would suggest, and therefore implying a more limited role for long-run gains from diversification (Hassan and Naka, 1996; Chen et al., 2002) .
Specifically, consider the N-dimension panel of stock prices X t , the ith element, X it , has a standard factor representation
where f t is a k-dimensional vector of common factors at time t, λ it is the vector of corresponding loadings, which are allowed to be time varying, 5 and u it is a stationary idiosyncratic component. Estimating Equation (1) directly is impossible without imposing some restrictions on Equation (1) since the number of unknowns in the model exceeds the number of observations. This is why it has often been found convenient to assume that the time-varying loading coefficients are constant over short-time periods. Nevertheless, Phillips and Sul (2007) note that a possible pattern of convergence of X it can be easily analysed without the need to directly estimate Equation (1). Specifically, they suggest a different specification of Equation (1) allowing for time variation in the factor loadings as follows:
where the common factors are replaced by a unique factor μ t and the loadings δ it have a random component, which absorbs u it . If the common factor μ t also captures the stochastic common trend in the data, the time dependence of the loadings δ it depends only on the original loadings λ it . It is not necessary to assume that there is a dominant common factor for this representation to hold. Global convergence occurs if λ j it → λ j ∀i, j as t → ∞. Then, in this case, δ it → δ ∀i as t → ∞. Moreover, if this condition holds for certain subgroups, then the X it diverges overall, but the panel may be decomposed into specific convergent clusters.
Relation to the cointegration literature
Much of the previous literature looking at long-run convergence in stock markets regards cointegration as evidence of convergence. In this section, we review the relation between the cointegration hypothesis and the Phillips and Sul test of relative convergence and we highlight the difference between relative and absolute convergence.
Equity markets will exhibit relative convergence if X it /X jt → 1, this definition is accomplished if δ it → δ ∀i as t → ∞. Relative convergence implies that in the long run, equity markets share a common trend which can be stochastic or deterministic. If the common trend λ it f t is a stochastic trend, then the indices for any pair of countries i and j are cointegrated in the long run with a cointegrating vector (1, −1). This convergence concept does not require that δ it = δ jt in any finite sample, but only δ it → δ ∀i asymptotically. Notice that absolute convergence, defined as X it − X jt → 0, also requires that the speed of divergence of μ t is slower than the speed of convergence of δ it .
On the other hand, if X it and X jt are cointegrated, then the ratio X it /X jt typically converges to a constant or a random variable, the former occurring when the series have a nonzero deterministic drift. In this sense, the definition of relative convergence places an additional restriction on the (asymptotic) cointegrating vector. However, the clustering procedure based on the relative convergence measure allows us to disentangle asymptotic cointegration in situations where the cointegration test has low power. Suppose that there are two groups δ it → δ a ∀i ∈ G a and δ it → δ b ∀i ∈ G b . Then, any pair of equity indices in each of the two subgroups is asymptotically cointegrated with cointegrating vector (1; −1). Whereas, any pair of equity indices in opposite groups are asymptotically cointegrated with the cointegrating vector (1; −δ a /δ b ).
Phillips and Sul (2007)
Phillips and Sul (2007) suggest a modelling approach based on the following relative measure:
which eliminates the common growth component by scaling and measures the transition element δ it for unit i relative to the crosssection average. Here, we consider the case of an unbalanced panel, where the number of cross sections, N t , varies over time. Over time, the variable h it traces out an individual trajectory for each i relative to the average, so we call this the 'transition path'. At the same time, h it measures unit i's relative departure from the common steady-state growth path μ t . Thus, any divergences from μ t are reflected in the transition paths h it .
6 Notice that here we consider the case where heterogeneity in the transitional path is given by the decaying rate a i , this is, the most interesting case for empirical applications. The function L(t) = log(t) is to be preferred in terms of asymptotic power, as argued by Phillips and Sul (2007) .
They model the time-varying factor loadings δ it in a semiparametric form -implying nonstationary transitional behaviour -in the following way:
where δ i is fixed, ξ it is iid(0, 1) across i and weakly dependent over t, and L i (t) is a slowly varying function, for example,
Obviously, for all idiosyncratic decay rates α i ≥ 0, the loadings δ it converge to δ i , allowing us to carry out a hypothesis test for convergence or divergence of the observed panel of time series X it . Notice that this formulation allows for general flexibility in modelling the idiosyncratic transitional path, so it encompasses most cases of practical interest -the most important extension being to allow for individual rate effects α i . One role for the slowly varying component L i (t) in Equation (4) is to ensure that convergence holds even when α i = 0 for some i, although possibly at a very slow rate. This formulation accommodates some interesting empirical possibilities where there is slow transition and slow convergence. When there is common (limiting) transition behaviour across units, we have h it = h t across i; and when there is ultimate convergence in the growth pattern of stock indices, we have
In this case, in the long run, the cross-sectional variance of h it converges to zero, so that we have
where H t provides a quadratic distance measure for the panel from the common limit. This is the property used to test the null hypothesis of convergence (and to group economies into convergence clusters).
We discuss how to test for global convergence and classify clusters of convergent subgroups in the next section. Phillips and Sul (2007) propose a simple regression-based procedure to test the null of convergence in the nonlinear factor model (1). The null hypothesis of convergence may be written as
Global convergence
The test involves the weak inequality α i ≥ 0 and has power against divergence in terms of different δ i as well as divergence if α i = 0. Indeed, the alternative hypothesis is given by
The alternative hypothesis not only includes straightforward divergence but more importantly also includes the possibility of club convergence. The null implies that the cross-sectional variance of h it converges to zero. They show that the null can be tested using a one-sided ttest on the coefficient b, tb, in following regression 6 log
with r > 0, where the t-test makes use of a HAC consistent standard error. Furthermore, they shows that b = 2α, where α is the lower bound of the support rate of the decay rates a i . Notice that the regression starts at [rT ], the integer part of rT for some fraction r > 0 (Phillips and Sul recommend that the fraction be set to r = 0.3).
Club convergence
This is a test for the global convergence of a series, but the regression test has power against cases of club convergence, so we can expect that the null hypothesis of convergence will be rejected for data in which there is evidence of club convergence. However, the log t-test can also be used as a test for cluster convergence when the cluster are exogenously chosen. In the application with equity markets, possible clusters arise from the introduction of the Euro. Equally, within a country, there might be clustering across sectors, or there may be -across countries -clustering in particular sectors. Possible subclusters among the broad categories just outlined are also allowed. The next section describes how a clustering mechanism test procedure can be employed which relies on the following stepwise and cross-section recursive application of log t regression tests.
A detailed analysis of the clustering procedure is given in Phillips and Sul (2007) . The steps needed to implement the procedure are as follows.
Step 1 (Cross-section ordering by final observation): Order the members in the panel according to values in the last period. 7 Step 2 (Form a core primary group of r * countries): Selecting the first r highest members in the panel to form the subgroup G r for some N > r ≥ 2, run the log t regression and calculate the convergence test statistic t r = tb(G r ) for this subgroup. Then, the core group size r is chosen by maximizing tb(G r ) over r under the condition that the min{tb(G r )} > −1.65. If the condition min{tb(G r )} > −1.65 does not hold for r = 2, then the first unit is dropped and the same procedure is performed for remaining units. There is no convergence clusters in the panel if the same condition does not hold for every subsequent pair of units. Otherwise, a core group can be detected.
Step 3 (Sieve the data for new club members): Once a core convergence group is identified separately, evaluate additional individuals for membership of this group, that is, run tb adding one index at a time to the original core group. If the corresponding test statistic tb exceeds some chosen critical value ς , then the unit is included in the current subgroup. 8 After forming the subgroup, the log t test is run for the whole subgroup. If tb(G r ) > −1.65, the forming of the subgroup is complete, otherwise the critical value ς is raised and the procedure is repeated.
Step 4 (Stopping rule): Once the first cluster has been detected, tb is applied to the complementary set, that is, all remaining units 7 In cases in which there is considerable volatility in the observations, Phillips and Sul (2007) recommend the use of the average over a window in the later part of the sample. 8 The evidence from the Monte Carlo experiments in Phillips and Sul (2007) suggests the use of 50% critical values (i.e. sign test). In the empirical application, we choose a conservative position with ς = 0.3. 9 Estonia is excluded from the analysis given the limited data availability. 10 The construction of these indices ignores recent trends towards the merging of stock markets. 
III. Data Description
We analyse the convergence pattern of stock market indices for the 26 countries 9 in the EU, since 1985. 10 The data set is composed of monthly stock price indices, including the aggregate stock prices and the sector-specific stock prices for each country. 11 All stock indices are denominated in euros, this is to offset possible divergence due to divergence in the bilateral exchange rate between countries. The US stock indices are also included as a control for global factors in the data set. The indices are standardized to zero for a series-specific base year. Therefore, the first issue in the construction of the data set is to transform series to a common base year. The issue is complicated by the fact that the series have different starting times and the data set is a highly unbalanced panel. Furthermore, the base year has to be chosen at the beginning of the sample so as to avoid the problem that the convergence pattern is influenced by the standardization. We choose as the base date January 1981, and then discarded the first 8 years of observations to get rid of the base year initialization. Specifically, we fill in the data set as suggested by Stock and Watson (2002,AppendixA) with an EM algorithm that make use of the factor structure of the data set. This imputation strategy requires that the missing data can be considered as Missing At Random (MRA). 12 This condition is hardly satisfied in our case. However, we use this imputation of the missing data only for the reconstruction of the base year, and the empirical analysis uses only the actual data. In this sense, we believe that the computed base year for the standardization should not affect the empirical analysis.
This procedure requires us to choose the number of factors to be used in the factor models. Altering the number of factors does not have strong implications for the test of relative convergence, though it might have some effect when testing for the formation of different clusters. In the empirical exercise, we follow an agnostic procedure. We update the data set with the number of factors varying between 1 and 6, and then we average among the different results. This approach should be robust to the possible misspecification in the number of factors. Phillips and Sul (2007) observe that the small sample property of the convergence test and clustering procedure is greatly enhanced when the data are filtered and the procedure is applied to the trend, accordingly we use the HP filter 13 to extract the trend component of the series.
The aggregate equity market indices are shown in Fig. 1 . Clearly, there are two distinct outliers: Slovakia, which is well below, and Bulgaria, which is well above. Partly because of the steady addition of new members, there is no obvious pattern of convergence in either levels or returns. Table 2 (a) and (b) report the average cross-sectional correlation of each country with the EU as a whole in both levels and returns for the three subperiods. For both levels and returns, the majority of countries that were members in the first period (1981 to 1991) had increased their correlations by the second period (1992 to 1998), but this did not in general continue into the last period (1999 to 2007). For returns, all countries that joined in the second period had also increased their correlation by the third period (Cyprus started with a negative correlation in returns), but this was not the case in levels, with some countries increasing correlations and some experiencing a decline.
IV. Results

Relative convergence tests
In this section, we apply the convergence analysis introduced by Phillips and Sul (2007) to the stock market price indices in the EU. Possible changes in convergence patterns due to the adoption of the 14 The panel in the analysis is unbalanced, and when new countries enter the analysis, they might be very far from the average of the countries already present in the analysis, causing an increase (jump) in the cross-sectional variance which might seriously reduce the power of the test. This seems to be the case for the 'pharmaceutical and bio' sector.
single currency for countries in the euro area are investigated by splitting the sample for these countries into a pre-euro period and a post-euro period. If the euro has fostered convergence among equity markets of the euro zone, this would in principle imply a stronger convergence pattern, and should result in lower values for the tb statistic and in a higher value for α, the lower bound of the support of the decay parameter. The Monte Carlo experiments in Phillips and Sul (2007) suggest that the properties of the test should be preserved in small samples, so we can analyse the two subsamples separately. Table 3 summarizes the results when the tests are applied to all EU countries using both the aggregate stock market index and the sectoral indices. We analyse sectoral indices since the different compositions of the aggregate market might prevent aggregate stock market indices converging (see also Heston and Rouwenhorst, 1994; Dutt and Mihov, 2008) . The only market for which there are signs of stable convergence are 'metal, iron and steel' and 'industrials'. These sectors operate in markets that are increasingly international (partly by cross-border merger and acquisition) and country-specific factors have become less important.
Furthermore, the tests indicate that a reduction in the dispersion of stock market indices can be observed in many markets when the analysis is confined to the last decade. This suggests that globalization is playing an increasing role as one of the main drivers of real and financial integration between markets. Fig. 2(a) shows the crosssectional covariance of the converging markets, whereas Fig. 2(b) shows the same measure for non converging markets. 14 Table 4 reports results of the tests applied to countries that joined the euro in 1999. In this case, we have a larger number of markets for which convergence is detected. Besides 'metal, iron and steel' and 'industrials', convergence is now detected for 'chemicals', 'electronic and electric goods', 'industrial transport', 'financial', 'pharmaceutical and bio' and 'health'. Furthermore, in the latter part of the sample, there seems to be signs of convergence of aggregate stock market indices among EMU countries. Moreover, in the latter subsample for the Euro area countries, there is evidence of an even number of markets where relative convergence is detected. Figure 3(a) and (b) plot the cross-sectional covariance for the EMU countries. Not surprisingly, the magnitude of the cross-sectional dispersion of stock indices is much smaller for the countries in the currency union. These results mainly reflect a higher degree of similarity of the markets in the EU, and a process of integration between markets in the area that has been fostered by a common effort to create a single common market.
In summary, the analysis of the EU or EMU finds that in the latter part of the period there is some evidence of convergence in a number of markets. However, it is important to note that from Figs 2 and 3, it is clear that these reflect a reverse of the divergence pattern that started in the middle of the 1990s. Furthermore, the turnaround occurs well after the introduction of the euro -usually around 2002 to 2003. Therefore, it is not clear whether the evidence of increased convergence in the last subsample is to be regarded as a reflection of the introduction of the common currency. Indeed, the increase in integration among markets in the last part of the sample seems to be shared by all countries in the EU. Perhaps, the faster degree of convergence and lower dispersion found among the Euro area countries might be attributed to similarities among countries and the fact that most of the Euro area countries have been part of the common market area for a longer period.
The magnitude of the α i s suggests that even when some convergence is detected, the speed of convergence remains always very low. This suggests that global convergence, if it is to be observed at all, is going to be very slow.
Cluster analysis
The rejection of relative convergence does not rule out the presence of (asymptotic) cointegration between subsets of equity markets. Specifically, equity markets can share the same common trend, but with loadings that are different for subgroups of markets. Indeed, the null hypothesis of the log(t) test of Phillips and Sul is robust to the presence of club convergence between countries.
We perform the analysis of club convergence for all equity markets. The general finding is that there are usually one or two countries which show a pattern of divergence, whereas all the others tend to group into two to four clusters. Therefore, for most of the markets, the indices seem to share a common stochastic trend, 15 therefore asymptotic cointegration of the indices is detected. Table 5 summarizes the findings of the clustering analysis. 16 Table 6 lists the results of the cluster analysis applied to aggregate stock market indices. Inspection of Fig. 1 suggests a common stochastic trend for countries in the EU, with the exception of Bulgaria and Slovakia. 17 In Fig. 4 , we plot the average of each of the three clusters against the S&P 500 index (converted into Euros), the average of the EU as a whole and the average of the EMU countries. The first convergence club is formed by markets that in the whole sample have generally outperformed the EU average; divergence Table 3 reports the value ofά whereά is the lower bound of the support rate of the decay rates → . Notice that the regression starts at [rT] ; the integer part of → for some fraction → 0 (Phillips and Sul recommend that the fraction should be set to → = 0-3). The value in parenthesis is the ↔ value for the log ↔ test. Bold characters indicate that the value is significant at the 5% critical value.
Fig. 2. Cross-sectional covariance of (a) convergent groups and (b) nonconvergent groups
has increased since the mid-1990s. The second cluster is generally formed by small countries, whose markets are the more volatile and their average fluctuates around the EU average throughout all the samples. The third club is formed by the large economies, with the exception of Poland and the UK, this group includes most of the large Euro area countries. Interestingly, this second group has followed the EU average very closely throughout the sample, but it seems to have decoupled around 1998, and settled at a slower growth rate. 18 Figure 5 shows the common factors of the EU, the Euro countries, the three identified clusters and the S&P 500 index (converted into Euros). Clearly, the indices seem to share the same common factor, even though differences between markets are clear. This is confirmed by inspection of cross-correlations between the series as given in Table 7 . The Euro area average is not too different from the EU average, pointing to the homogeneity of equity markets between the countries in the EU. Nevertheless, the Euro area markets seem to be heading towards a lower loading to the aggregate factor, with a decoupling sometime around 2002, as stressed above. The differences with the US seem mainly to reflect the accumulated loss in the first part of the sample, from 1981 to 1986.
Macroeconomic fundamentals and convergence in equity markets
Since the seminal work of Campbell and Shiller (1988) , the relation between stock markets and their fundamentals have been widely documented in the literature. In this section, we give a sketch of how financial integration might be the natural result of deeper integration in the economies of a currency area when free capital mobility is allowed.
Consider the relation between the stock prices and some macroeconomic fundamentals, x it .
where e it ∼ I(0). Stacking the vector of indices, this can be rewritten as
where B is a diagonal matrix. Notice that this relation can be derived from the optimizing behaviour of a maximizing agent, therefore, Note: Bold characters indicate that the value is significant at the 5% critical value. 
where F t represents the common factors, if F t is nonstationary and ε t ∼ I(0), then the macroeconomic fundamentals are cointegrated. This is usually the case in the standard DSGE model (Lence and Falk, 2005) framework, where the long-run properties of the system are driven by common supply shocks (i.e. total factor productivity has a common trend). Substituting this expression back into the expression for equity prices, we obtain
If we consider the particular case of a single common factor, then Bγ is an n × 1 vector whose generic i element is b i γ i . Convergence in this setting requires that
Perhaps, the most trivial example is the case of two countries with the same preference over risk, and who share a common trend with equal loading (therefore, with convergence in the fundamentals).
In the empirical analysis, we also considered the possibility of clustering among stock market indices. The clusters are defined such that market indices in the same cluster are converging to the same long-run value. The relation between markets in different clusters is such that a linear combination of two equity prices is stationary. b From inspection of the data, Slovakia appears as a possible outlier and the clustering procedure would include it in both clusters 2 and 3.
Fig. 4. Clusters
This can be expressed as
for a constant κ, this constant may reflect both differences in the loadings, γ s (different technology absorption capabilities) or different bs (different preferences of agents, where these might reflect, for instance, different levels of liquidity of markets). Equity markets will be driven by underlying fundamentals, so there will only be convergence if there is convergence in the basic drivers of profits and dividends. This relationship between underlying economic performance and equity markets is brought out in Fig. 5 . First, we plot in the top panel, the average of each of the country clusters relative to the EU average. The first cluster (solid line) is always well above the EU average. The second cluster (dashed line) starts above average, spends some time below average and then moves above average in the last few years. The third cluster generally remains below average over all of the samples though it is very close to average around the year 2000. In the second panel, we carry out a similar exercise but now for accumulated real growth rates in GDP. For each cluster, we calculate the average growth rate in each year and accumulate it and plot it relative to the accumulated average of the EU. Although the results are not completely clear cut, there is a strong suggestion that relative movements in stock markets are related to relative movements in aggregate output.
V. Summary and Conclusions
Whether the countries in the EU are experiencing a process of financial integration is a question of broad interest. In this article, we report evidence that seem to confirm the view that a process of integration is under way even though these seem to be rather slow. Furthermore, this process seems to be shared by most of the countries of the EU and not only those that are already part of the Euro zone. In this sense, our analysis supplemented and generalized the previous findings (see, e.g. Rangvid (2001) and Worthington et al. (2003) ) that with mixed enthusiasm confirm these results for a subset of countries in the EU. The fact that the process is shared among all the countries and not only those that adopted the single currency suggests that this phenomenon cannot be solely attributed to the recent adoption of the single currency. Although, financial integration and the adoption of a common currency should be associated with convergence in short-term and long-term interest rates on sovereign bonds, this need not necessarily be so in equity markets. Differences in the performance of equity markets can persist if there are differences in the underlying drivers of profitability and dividends. Only when there is convergence in the fundamental drivers of economic growth will equity markets converge. We find in this article that an examination of equity markets in the 25 countries of the EU reveals three clusters that reflect differences in underlying growth rates. Therefore, the process of integration seems to reflect a more deep process of economic convergence among the countries.
